Study objective -To test the stress hypothesis by characterising women during their first pregnancy who continue to smoke in early pregnancy in comparison with women who quit smoking, with special reference to psychosocial factors like social network, social support, demands, and control in work and daily life. Design -The study is based on a cohort of primigravidas followed during pregnancy. Data were collected by self administered questionnaires during the pregnant womens' first antenatal visit at about 12 weeks.
Participants -The participants were all primigravidas living in the city of Malmo, Sweden, over a one year period, 1991-92.
A total of 872 (87.7%) of the 994 invited women agreed to participate. The population of this study on smoking includes all primigravidas who at the time of conception were smoking (n=404, 46.3%).
Main results -At the first antenatal visit (63-6% (n =257) of the prepregnancy smokers were still smoking (a total smoking prevalence of 29-5%). The pregnant smokers were on average younger and had a lower educational level. The highest relative risk (RR) of continued smoking was found among unmarried women RR 2-7 (95% confidence interval) (1.5, 4.8), women having unplanned pregnancies RR (1-2, 4.0) and those with a low social participation RR 1-6 (1.0, 2-7), low instrumental support RR 2-6 (1.2, 6.0), low support from the child's father RR 2-1 (1.0, 4.2) and those exposed to job strain RR= 2-3 (1.1, [4] [5] [6] [7] [8] . The associations were independent of potential confounders such as age, educational level, nationality, cohabiting status, passive smoking, and previous years of smoking. Conclusions -This study supports the stress hypothesis. Smoking can be one way women handle stress when demands become too great. In order to reduce smoking among pregnant women, maternity centre resources need to be focused more on women with low psychosocial resources who are at highest risk for continued smoking. It is also important to involve actively the woman's partner or other important people in the woman's social network.
(JT Epidemiol Community Health 1996;50: [33] [34] [35] [36] [37] [38] [39] Smoking is one of the most important risk factors during pregnancy. A dose response association between smoking and low birth weight has been documented'-3 and associations have also been noted between maternal smoking and an increased incidence of ectopic pregnancy,4 perinatal morbidity,5 and late fetal and early neonatal death. 6 In a Swedish study smoking was found to double the risk ofsudden infant death.7 There are also reported effects of smoking during pregnancy on the cognitive functioning of children at the age of 3 years.8
In recent years great attention has been paid to the dangers of smoking during pregnancy. In spite ofthis, many pregnant women continue to smoke. In Sweden the prevalence of smoking among all pregnant women was 21 8% in 1992 (Swedish Medical Birth Registry -personal communication). A study from two big cities in Denmark showed a prevalence of 44% in 1987, and 81% ofthese women were still smoking at the end of pregnancy.9 One Norwegian study in 1989 showed a smoking prevalence of 46% 3 months before pregnancy, and 84% of the women were still smoking at the time of the first medical check up. '0 In a Swedish study, 32% of the pregnant women in one big city were daily smokers at the time of conception and by the time oftheir antenatal visit, 2 months later, 77% reported that they were still smoking."1 Women's smoking has been seen as related to social deprivation, stress, and disadvantage.2 13 Persistent smoking during pregnancy is found to be related to low household incomes, living in rented accommodation, being unmarried, and having a husband or partner in manual employment.'4 High parity number, not living with the infant's father, and daily passive smoking at home are also associated with an increased risk for continued smoking.'5 Other important predictors of unsuccessful smoking cessation are a high level of smoking before pregnancy and high coffee consumption.9
Women experiencing depression and those with psychosocial difficulties in daily domestic roles also have higher rates of persistent smoking. '4 Smoking is a complex psychosocial behaviour and can be regarded as a maladaptive behaviour, helping the individual to cope with the discomfort generated by the demands and stressful situations in daily life. 16-18 The smoker's ability to handle demands and stressful situations without cigarettes is conditioned by the presence of different individual and psychosocial resources which can facilitate a healthy coping response. 617 It has, for instance, been shown that emotional support given by family and friends has an independent association with smoking cessation and maintenance of cessation'9 and lack of social support networks is one reason why pregnant women continue to smoke. 20 Although most pregnant women are aware of the hazards of smoking, many pregnant smokers continue to smoke during pregnancy.2'
If women quit smoking before the end of the fourth month, the risk to the babies decreases. '8 Therefore, one of the most important goals for maternity health centres must be to identify women who are at highest risk for continued smoking early, in order to offer them more individualised and specific support to quit smoking.
This study aimed to test the stress hypothesis by characterising women during their first pregnancy who continue to smoke in early pregnancy in comparison with women who quit smoking because they were pregnant with special reference to psychosocial factors such as social network, social support, demands, and control in work and daily life. A model comprising two main concepts was used. These were social network and social support and they were assessed with a method previously described and validated.22 A person's social network is a structural concept and was defined here using two subconcepts: * Social anchorage -which describes the degree to which the person belongs to and is anchored within formal and informal groups such as relatives, club members, neighbourhood, friends, and the feeling of membership in these groups (four questions). * Social participation -which describes how actively the person takes part in social activities of formal and informal groups in society (theatre, cinema, church, study circle, sports match and family gatherings) [fourteen questions].
Social support Social support is regarded as a function of the person's interactions with her social network and was, in this study, divided into five subconcepts: * Emotional support -the person's experience of receiving care, encouragement of personal value, and feelings of confidence and trust from relatives, friends, neighbours, and colleagues (three questions). * Instrumental support -a measure of a person's access to advice, information, material resources and practical service (one question). * Support from the child's father -this refers to the degree of perceived support from the child's father in a general sense and particularly whether he was expected to accompany his partner to childbirth classes (two questions). * Maternal support -this refers to the degree of support a woman experiences from her own mother (one question).
Based on the items in the questionnaire, six indices were formed (minimum and maximum values are presented). The scores of each index were dichotomised into high/low, as close to the lowest tertile as possible, and the lowest third of the distribution was defined as low. Job demands and job control These two psychosocial aspects of the workplace, are measured using a two dimensional model developed and validated by Karasek and Theorell. 24 The job demands dimension covers the extent of psychological demands such as hectic work, work overload, role ambiguity etc (five questions). The job control dimension covers the degree of decision latitude experienced over and in the work situation and opportunities to learn new things (six questions). An active job is signified by a combination of a high level of demands and high job control, a passive job by low demands and low job control, job strain is the combination of high demands and low job control and a relaxedjob is characterised by low demands and high degree ofjob control. Jfob support describes the workplace atmosphere and conditions including the understanding and support received from supervisors and workmates (six questions).
LIFESTYLE VARIABLES
Three smoking categories were defined: prepregnancy smokers are women who were smoking at the time of conception; prenatal smokers are women who at the first antenatal visit reported that they smoked regularly or irregularly; prenatal quitters are defined as those women who at their first antenatal visit reported that they had quit smoking because of pregnancy.
To validate data on smoking from the questionnaire a comparison was made with data on smoking from the medical records. The information in the medical records is collected by the midwife at the same point in time (the first visit to the antenatal clinic) and the women's smoking habits are recorded as either non-smoker, smoking <10 cigarettes/d, or smoking . 10 cigarettes/d.
An adjusted, quantity-frequency method was used to estimate the women's consumption of alcohol. 25 They were asked about their alcohol habits during the last year and their consumption of beer, wine and spirits during the last 30 days. Three categories were defined: abstainers who had not drunk anything in the last year, consumers who were still drinking and those women who had stopped drinking because ofpregnancy. 
Total 404
(100-0)
Physical activity was assessed by one question and high physical activity was defined as heavy exercise or athletics such as running, swimming, playing tennis and badminton, gymnastics, or heavy gardening for at least 2 hours a week. Moderate physical activity was defined as walking, cycling, light gardening etc for at least 4 hours a week and low physical activity was defined as mostly sedentary such as reading and watching TV.26 STATISTICAL METHOD x2 analysis was used to investigate the differences between participants and non-participants. As a measure of the amount of agreement between data on smoking from our questionnaire and from the medical records we used the kappa (K) statistic. The calculation of relative risks (RR) and 95% confidence intervals (95% CI) was used to analyse the associations between smoking habits and the different background and psychosocial factors. Multiple logistic regression analysis was performed in order to adjust the estimated relative risks for the influence of potential confounders (maternal age, educational level, nationality, cohabiting status, passive smoking, and previous years of smoking). A difference was considered statistically significant if p<005. The Table 3 Differences between data on smoking from questionnaire and from medical records (n = 748) The study was approved by the Ethics Committee of Lund University and by the Swedish Data Inspection Board.
Results
Altogether 87-7% (n = 872) of the women chose to participate in the cohort. The non- Table 4 Associations between background and lifestyle characteristics and persistent smoking in early pregnancy presented as crude relative risks (RR), adjusted RR and 95% confidence intervals (95% CI) Background participant group differed from the participant group in that more women were in the 15-24 age group and were not born in Sweden (Table   1 ). The groups did not differ with respect to outcome variables such as infant birth weight and gestational age. The mean (SD) birth weights in the participant and non-participant groups were 3366g (594) and 3338g (663) respectively. The mean (SD) gestational age were 39-3 weeks (2 0) and 39-2 weeks (2 6) respectively.
Forty six per cent (n = 404) were prepregnancy smokers. Background characteristics of the 404 prepregnancy smokers are presented in table 2. Most of the smoking primigravidas were not married but they were, to a high degree, cohabiting with the child's father. Seventeen per cent of the women were not born in Sweden. Nearly half (46 3%) continued to drink beer, wine, or spirits during pregnancy and 41-4% had smoked for 10 years or more.
At their first antenatal visit 63-6% (n = 257) of the prepregnancy smokers reported that they were still smoking -that is, 29 5% of all women smoked in early pregnancy. The prevalence of smoking in the Medical Birth Registry, Swedish National Board of Health and Welfare for primigravidas in Malmo in 1992 was 26-3% (Swedish Medical Birth Registry, personal communication). According to the medical records 27-2% (n=205) of women in our total study population were smokers, 18-3% smoked <10 cigarettes/d and 8 9% smoked . 10 cigarettes/d. Information about smoking in the medical records was missing for 13-3% (n= 116) of the women. When comparing information collected from questionnaries with those from the medical records, a high degree of accordance was noted (kappa = 0 9 1) ( Table  3) . In order to investigate the possible existence of a differential misclassification the analysis was also made stratified for the two categories of the different psychosocial variables (high and low). No indication of a differential misclassification was found.
Women with the shortest duration of education more often continued to smoke, and so did women born in Sweden, unmarried women, women not cohabiting with the child's father, and those having an unplanned pregnancy. Women with low physical activity also continued to smoke to a higher degree and so did primigravidas who were exposed to passive smoking at home or in the workplace and women who had smoked for a longer time. In the multivariate analysis, adjustments were made for the potential confounders such as age, educational level, nationality, cohabiting status, passive smoking, and years of smoking. The relative risks decreased somewhat, though all, with the exception of not cohabiting, were still statistically significant (Table 4) .
Low social participation showed a statistically significant association with persistent smoking (RR=2-2) in the univariate analysis.
Low instrumental support and low support from the child's father also showed significant associations with persistent smoking (RR= 2 0 and RR= 3 2, respectively). In the multivariate analysis, where adjustment was made for age, educational level, nationality, cohabiting status, passive smoking, and years of smoking, the relative risks decreased somewhat for social participation and support from the child's father and increased for instrumental support but all remained statistically significant (Table   5 ).
Women exposed to job strain (high demands and low job control) were more likely to continue to smoke (RR= 2-5). This difference remained statistically significant after adjustment for maternal age, nationality, cohabiting status, passive smoking, and years ofprevious smoking (Table 6 ).
Discussion
In our study unmarried women, women whose pregnancies were unplanned and those with low psychosocial resources (low social participation, low instrumental support, and low support from the child's father) were most likely to continue smoking. Other studies have confirmed that support provided by one's partner, family, or friends may be particularly important in changing smoking behaviour. Similar to our results, other studies have reported that pregnant women who were unmarried'43132 and not living with the child's fatherl015 also continued to smoke to a higher degree. We also found that smoking during pregnancy was more common among younger women and women with low educational level. Many studies support these findings of strong educational differentials in smoking prevalence." 1332
In accordance with previous studies,9153233 women exposed to passive smoking continued to smoke more often. Consumption ofalcoholic beverages, however, was not associated with a reduced propensity to stop smoking, contrary to what might have been expected. Our findings also showed that women experiencing job strain were more unlikely to stop smoking. A work situation where the person is subject to pressure without opportunities to exercise control and develop competence seems to impair the woman's ability to change her smoking behaviour.34
The present results could be biased by selection, misclassification, or confounding. Eighty five to 90% of all mothers having their first babies in Malmo during the study period were invited to particate in the cohort study. The 10-15% of women not approached were those attending two private clinics. There is good reason to believe that almost all women with non-Swedish backgrounds were approached, since women who see private obstetricians are usually of Swedish nationality. The participation rate in the study was high (87 7%). Analysis of the non-participant group showed some minor differences regarding age and nationality but not regarding pregnancy outcomes such as birth weight and gestational age. Our findings showed that it was the younger women who more often continued to smoke during pregnancy. As the non-participants comprised a greater proportion of younger women this could mean that the nonparticipants comprised more smokers than the participants. Besides, if there were a selection bias this would promote an underestimation of the relationship between low psychosocial resources and persistent smoking, but the high participation rate should minimise the problem of a selection bias.
All psychosocial variables in this study are developed and defined from a theoretical perspective of social resources. The concepts are carefully differentiated and included in a theoretical model in order to specify the relations between the various concepts. Both structural and functional aspects of social network and social support are included. Therefore, the constructive validity of various concepts is high and the instrument has in various studies been able to show associations with cardiovascular risk factors, lifestyle factors and to predict mortality.9223 36 The reliability (test-retest stability) of the instrument has also been found to be sufficient935 as has the internal consistency.'935 Besides, we have no reason to believe that there is a higher degree of differential misclassification of the psychosocial variables between the two categories of smoking.
Prenatal smokers in this study were defined as women who smoked either regularly or irregularly. However, irregular smokers did not differ from regular smokers with regard to background, lifestyle, and psychosocial characteristics except for fewer previous years of smoking. The smoking variable was validated by comparing data from medical records with data from questionnaires. A high degree of accordance was found and we did not find any evidence of a differential misclassification between the different categories ofpsychosocial exposure. The prevalence of smoking in our study was 29-5%, only somewhat higher than that in the medical records with data collected by the midwives (27 2%) . Possible explanations may be that the midwives recorded irregular smokers as non-smokers or that pregnant women are more accurate when answering a questionnaire compared with being interviewed by their midwives.37 A comparison of self reported smoking with biochemical measures (cotinine, thiocyanate, and carbon monoxide) show that self reports of smoking are accurate in most studies. 38 The smoking prevalence at the time of conception in our study of primigravidas was high at 46-3%. Comparable studies in the Nordic countries, where the study populations include both primigravidas and multigravidas, show a smoking prevalence of 44% for Denmark,9 46% for Norway," and 32% for Sweden."5 The higher Swedish prevalence in our study is probably explained by the fact that we classified smokers as those women who smoked regularly or irregularly while other studies characterised women as smokers only if they smoked daily.
In this study we found a lower rate of persistent smoking during pregnancy (63-6%), compared with other studies from Denmark (81%),' Norway (84%), " and Sweden (77%).1" There could be various explanations for these differences. One reason is that our classification of smokers included both regular and irregular smokers and it is easier for irregular smokers to stop smoking. Finally, the other three studies included all pregnancies and primigravidas are known to have a greater propensity to quit smoking than multigravidas.9""'5
Age, educational level, nationality, cohabiting status, passive smoking, and number of previous years of smoking could be confounders of the associations between the psychosocial variables and persistent smoking. Adjusting for these confounders, however, only marginally affected the relative risk related to persistent smoking.
Research on smoking and stopping smoking is an applied study discipline using knowledge from biological, clinical, and public health sciences. 39 The process of obtaining and giving up smoking is complex, and involves social, psychological and physiological factors.'640 Health related behaviours like smoking are a result of the interaction between a person and her environment. A person's relation to her environment can be viewed as a dynamic process, because of environmental changes requiring continuous adaptation by the individual. For successful adaptation, a person needs different resources, for example individual ones such as personal characteristics, education, and financial resources and also material and social resources, that is, social relations. The availability of psychosocial resources such as social network and social support is of potential importance in enabling someone to cope with different stressful situations in daily life. Being pregnant, especially for the first time, is a new and stressful situation in life, and a woman needs different types of resources to cope with and adapt to this new situation. When there is a discrepancy between the woman's perceptions of the demands made on her and her ability to cope with these demands, she could be less likely to succeed in stopping smoking. Smoking can thus be seen as a maladapive reaction helping the smoker to cope with the discomfort generated by the stressful situation of being pregnant for the first time.
The degree of nicotine dependency may also play a role.4' In our study the risk of persistent smoking increased with the number of previous years of smoking. Although there is a greater likelihood that heavy smokers continue to smoke compared with light smokers,32 there are light smokers who cannot stop, just as there are heavy smokers who quit easily.'6 Also, the smoking habits of people around her may be ofimportance to the woman's risk ofcontinuing to smoke.3233 In the present study, women were less likely to give up smoking if they were exposed to passive smoking at home or at work.
CONCLUSIONS
The main findings of this study are the associations found between different social and psychosocial factors and persistent smoking during early pregnancy. Unmarried women and women with unplanned pregnancies more often continued to smoke and so did women with low social participation, low instrumental support, low support from the child's father, and women exposed to job strain.
Our study gives support to the stress model -that is, the fact that lack of psychosocial resources means reduced ability to deal with the new demands associated with pregnancy. Smoking can then be regarded as one way women can handle stress. As the present study is cross sectional we are, however, unable to comment on the direction of the associations regarding some of the psychosocial factors and continued smoking during pregnancy. A prospective study is needed before reaching such definite conclusions.
The finding that psychosocial factors could influence persistent smoking during pregnancy should have important implications for programme planning and in the development of maternity care. The existing scientific basis for antenatal care routines is unsatisfactory in some ways." In the Nordic countries compliance with the routine programme is extremely high. Sweden, for instance, has a very high mean number of routine antenatal visits, 13 per pregnancy, even for very healthy women.22 Since smoking is one of the most important risk factors during pregnancy, women should be classified as high risk or low risk according to their smoking habits as soon as their first antenatal visit. By identifying the women who are at the highest risk for continued smoking, that is younger women, women with unplanned pregnancies, women with low education, and those with low psychosocial resources, the midwives should offer them additional visits and more individualised and specific intervention programmes. It is also important that intervention programmes targeted at this group should actively involve the woman's partner or other important persons in her social network. 
